We used the Utah Population Database to examine risk of cancer in relatives of 4,482 pediatric cancer cases (18 years old) diagnosed from 1966 to 2009 compared to matched population controls. We quantified cancer risk in relatives of children with cancer to determine evidence of familial aggregation and to inform risk assessment and counseling for families. Odds ratios that reflect risk were obtained using conditional logistic regression models adjusting for number of biological relatives, their degree of genetic relatedness and their person-years at risk. First-degree relatives (primarily siblings) of pediatric cases faced a twofold increased risk of a cancer diagnosis before age 19, which extended to their second-degree relatives (p < 10 24 , respectively). Furthermore, first-degree relatives of children diagnosed before age 5 had a 3.6-fold increased risk of developing pediatric cancer (p < 10
Family history is a well-established risk factor for most types of cancer. However, risk of cancer in family members of children diagnosed with a malignancy remains understudied at the population level. Family history of cancer (FHC) changes significantly with time, but accurate and ongoing assessment remains clinically challenging as it relies on self-report and many pediatric cancer survivors in the United States are lost to follow-up as they enter adulthood, compounded by a lack of centralized medical record system. Nevertheless, collection of accurate and comprehensive family history is crucial in the continuum of care 1 both in the United States and in other countries where there is less follow-up loss (e.g., the United Kingdom and Canada). Prior studies have evaluated FHC in the setting of pediatric cancers, and increased risks for both childhood and adult-onset cancers have been noted among close relatives. [2] [3] [4] [5] The magnitude of risk may vary by the type of cancer presenting in the child, indicating that some cancers may have a greater genetic contribution. 6 However, because of challenges of collecting and updating FHC, reports of the risk of developing cancer to other relatives in families of pediatric cancer probands are few. Limitations of these investigations include that the analyses are often restricted to first-degree relatives, and most rely on parentreported family histories.
We examined the risk of childhood and adult cancer in first-, second-and third-degree family members of 4,482 pediatric subjects with cancer diagnosed before age 19 in Utah between 1966 and 2009 compared to matched population controls. Our study uses the unique resource of the Utah Population Database (UPDB), in which an extensive set of family histories containing millions of individuals are record-linked to comprehensive and routinely updated cancer information. The investigation we describe here is novel in that it is the first, to our knowledge, to use this large and unique genealogic resource linked to comprehensive cancer data to broadly examine the risk of all types of cancer in relatives (diagnosed as children themselves or diagnosed in adulthood) of pediatric cancer cases compared to controls in the population who also have pedigree information. Unlike other clinic-based investigations or cancer registry settings, 1, 3, 4 the assessment of family history in our study does not rely in whole or in part on self-or family-reported medical history.
Hereditary syndromes such as Li-Fraumeni syndrome (LFS), an autosomal dominant disorder caused by germline TP53 mutations, are thought to be a rare cause of pediatric cancers. Although most cancer types have been reported to occur in LFS families, Chompret and colleagues have designated the following cancers to be specifically associated with LFS: soft tissue sarcomas, osteosarcomas, brain tumors, premenopausal breast cancer, adrenocortical carcinoma, leukemia and lung cancer. Current clinical recommendations for genetic testing for TP53 mutations are based on the Chompret criteria and include: (i) an individual diagnosed with an LFS-related cancer <46 years of age who has at least one first-degree relative with an LFS-related cancer before age 56 and (ii) an individual with multiple tumors (except for multiple breast cancers), two of which belong to the LFS spectrum and the first having occurred at <46 years of age. 7 The large population available in UPDB allowed us to evaluate the LFS spectrum of cancers separately. Our findings provide further evidence of a familial aggregation of childhood cancer and adult early-onset tumors in the LFS spectrum in pediatric cancer patients. This information can guide protocols for identifying families who may benefit from genetic counseling and testing.
Material and Methods

Utah Population Database
The UPDB is a dynamic, shared resource located at the University of Utah and consists of computerized data records for nearly 7 million individuals. It is the only database of its kind in the United States and one of a few in the world; most families living in Utah are represented in the UPDB. For example, when considering all individuals born in Utah in 1950, 79% have grandparent information available in the UPDB and 67% have five or more previous generations documented. The UPDB includes statewide vital records for births and deaths, driver licenses and voter registration records, and statewide hospital inpatient records that are linked concurrently to individuals in existing multigenerational pedigrees, or used to create new pedigrees. Comprehensive cancer records from the Utah Cancer Registry (UCR) are recordlinked to the UPDB. The UCR is a registry of statewide cancer records beginning in 1966, and became a Surveillance Epidemiology and End Results (SEER) registry in 1973. For over 40 years, researchers have used the UPDB and linked UCR information to identify and study individuals and their family members that have higher than expected incidence of cancer. Given an ongoing and accurate assessment of FHC that does not depend on self-report, the UPDB provides a valuable resource for a thorough analysis of the familial nature of both childhood and adult cancers in pediatric probands. Approvals were received from the University of Utah's Institutional Review Board (IRB) and Resource for Genetic Epidemiologic Research (the body that reviews potential projects that use the UPDB) to conduct our study. As this noncontact, retrospective-cohort study was designed to pose minimal risk to individuals, we obtained a waiver of informed consent from our IRB.
Statistical analysis
Using a software suite developed specifically for the UPDB, 8 we determined the risk of cancer to child and adult relatives of pediatric cancer cases compared to matched, populationbased controls within categories of relationship: first-degree, including parents and siblings; second-degree, including grandparents, aunts/uncles, nieces/nephews and third-degree (first cousins). The magnitude of familial risk was estimated by calculating odds ratios (ORs) using conditional logistic regression, adjusting for number of biological relatives, their degree of relatedness and their person-years at risk as described elsewhere. 9 Randomly selected controls with a follow-up year in Utah equal to or greater than the case year What's new? Childhood cancer, although relatively rare compared to adulthood cancers, is the leading cause of death in children up to 14 years of age. Little is known about the hereditary components of the disease. Using a large population-based genealogical database in the US state Utah, Curtin and colleagues report that children with cancer have an increased risk for positive cancer family history as compared to controls. Siblings of patients diagnosed before age five have a 3.6-fold childhood cancer risk. Notably, a second report in this issue of IJC also investigated risks associated with childhood cancer and shows an increased risk of adulthood cancer in relatives of children with cancer (Neale et al.). A resulting clinical recommendation is that a three-generation family history be collected and updated for all pediatric patients, and that families with clusters of several cancers are referred to genetic counseling. 
Epidemiology
of diagnosis were matched 5:1 to cases on sex, year of birth and place of birth (in Utah or outside of Utah) and no history of childhood cancer. All cases and matched controls were required to link to a UPDB pedigree comprised of at least two generations to provide family relationships. All relatives of pediatric cases and of matched controls were systematically included in the calculations, even if that relative had been counted previously. For example, in sibships that contain multiple pediatric cancer patients, each case was included as a separate proband and risk among all siblings of each case calculated separately. This approach has been shown to lead to unbiased estimates of familial risk. 10 As observations within families are nonindependent, a robust variance estimator for clustered data was incorporated. 11 In addition to our analysis of risk of cancer in relatives, we investigated multigeneration families of pediatric cancer cases available in the UPDB to determine if excess clustering of cancers among family members exists within these pedigrees. Familial aggregation of cancer in extended UPDB pedigrees of pediatric probands was assessed using UPDB software to determine the familial standardized incidence ratio (FSIR) of observed cancers in comparison to the number of expected cancers. 12 
Follow-up procedure
In population-based cohort studies, an accurate assessment of follow-up times in both cases and unaffected controls merits careful consideration. Valid case-control comparisons using retrospective cohort data depend on appropriate matching of exposure periods and longitudinal tracking of individuals. The UPDB records the date that each person in the database was last known to be residing in Utah. However, assessing length of follow-up for selection of population-based pediatric controls can be problematic, as healthy children and adolescents often do not have a statewide record (other than a birth certificate) until they obtain a driver's license, register to vote or marry. We developed an algorithm for determining a date of last residence in children based on the date of an event indicating their mother or adoptive mother was known to be living in Utah, if this date is more recent (Supporting Information Appendix 1). This approach results in a larger, and we suggest a more representative, statewide pool of children with adequate follow-up for potential selection as controls. Of 297,659 children in the UPDB born in Utah between 2000 and 2005, 92% have follow-up information determined by this approach compared to 8% as determined by using the records of the child only. To better capture follow-up periods for healthy adults and to avoid any potential bias in selecting controls for recently diagnosed cases, we developed a secondary procedure to modify the "last residence in Utah" date. If an individual's "last residence" date is based on a driver's license renewal, we assume that an individual who renews a Utah driver's license as required (once every 5 years) is still living in Utah until she or he becomes licensed outside of Utah, surrenders a license or dies (Supporting Information Appendix 1).
Results
There were 6,399 first-primary cancers (the original site at which a tumor becomes clinically detectable) in 6,338 pediatric probands diagnosed before age 19 in Utah identified through the UCR from 1966 through 2009 (Table 1 , first column). The majority (80%) of first-primary pediatric tumors were comprised of the following International Classification of Childhood Cancer Third edition (ICCC-3) groups 13 : leukemias, myeloproliferative and myelodisplastic diseases (26.3%); central nervous system (CNS) and intracranial and intraspinal neoplasms (19.8%); lymphomas and reticuloendothelial neoplasms (12.4%); other malignant epithelial neoplasms and malignant melanomas (9.1%); soft tissue and other extraosseous sarcomas (6.6%) and malignant bone tumors (6.3%). These cancer frequencies reflect the same frequencies observed across the United States.
Of the 6,338 pediatric cancer cases in Utah, 4,482 children (1,552 diagnosed under age 5) were members of at least a two-generation pedigree identified in the UPDB, and thus available for inclusion in our study of familial cancer risk (Table 1 , second column). As expected, probands with genealogy information in UPDB were more likely to have been born in Utah, have longer follow-up in Utah, have (when appropriate) death certificate information and have a second primary cancer diagnosed in Utah. Given that Utah is home to a major regional pediatric research and teaching hospital (Primary Children's Medical Center) and a National Cancer Institute-designated Cancer Center (The Huntsman Cancer Institute), it is not surprising that many pediatric cancer patients travel to Utah for treatment from surrounding intermountain western states including Idaho, Montana, Nevada and Wyoming and therefore are less likely to have extensive genealogical information, a unique feature of the UPDB in which pedigrees often span several generations. If a pedigree is defined as having no more than three generations (in which pediatric cases within families can be first-, second-or third-degree relatives) 4,377 families had a single pediatric proband diagnosed before age 19; 95 families had two probands per family; eight families had three probands per family and two families had four pediatric probands each. Total person-years at risk (crude incidence) for childhood cancer in relatives of pediatric cases were as follows: first-degree, 227,804 (22 per 100,000); second-degree, 445,390 (14 per 100,000) and third-degree, 590,449 (18 per 100,000). Although not directly comparable to crude incidence, the average age-adjusted incidence (1975-2009) of childhood cancer in Utah (ages 0-19) was 16 per 100,000. 14 The numbers of childhood cancer index cases and matched controls are shown alongside the numbers of their first- (Table 2 ) and second-degree relatives (Table 3) who were diagnosed with pediatric cancer or who were undiagnosed. Family members who are first-degree relatives (predominantly siblings) of pediatric cancer probands have a twofold increased risk (OR 5 2.0, 95% CI 1.4-2.7; p < 10
24
) of being diagnosed with any pediatric cancer themselves Epidemiology compared to first-degree relatives of population-based matched controls ( Table 2 ). The increased pediatric cancer risk in first-degree relatives (mainly siblings) of very young cases diagnosed before age 5 is larger in magnitude (OR 5 3.6, 95% CI 2.3-5.5; p < 10 7 ). Second-degree relatives of pediatric cases, who are less likely than siblings to have been raised in the same household, also exhibit a near doubling of risk of a childhood cancer diagnosis compared to seconddegree relatives of controls (Table 3) . Likewise, second-degree relatives of very young cases experienced a 2.5-fold significant increased risk of a pediatric cancer (OR 5 2.5, 95% CI 1.6-3.9; p < 10
), a risk also observed in first cousins of very young cases (OR 5 1.9, 95% CI 1.3-2.6; p 10
23
, data not shown). Within ICCC-3 classifications that comprise 80% of pediatric cancers in Utah, we observed a significant risk of a childhood cancer diagnosis (any site) in first-and seconddegree relatives of probands diagnosed with: leukemias, myeloproliferative and myelodisplastic diseases; CNS and intracranial and intraspinal neoplasms and in first-degree relatives only, malignant bone tumors (Tables 2 and 3 ). Conversely, we did not observe an increased risk of pediatric cancer in relatives of childhood lymphoma patients (Tables 2 and 3) .
We also examined risk to relatives of probands ages 5-18 at diagnosis, and found an elevated childhood cancer risk (first-degree relatives: OR 5 2.2, 95% CI 1.3-3.7, p 5 0.003 and second-degree relatives: OR 5 1.6, 95% CI 1.1-2.3, p 5 0.01; data not shown). Thus, increased risk in relatives was observed whether or not the proband had a diagnosis at a very early age. In contrast to an increased risk of childhood cancer in families of pediatric probands, pediatric relatives of adults diagnosed with cancer (any site) between ages 19 and 79 years old (i.e., the probands are adults with cancer) exhibit only a borderline 1.2-fold increased risk of cancer for first-degree relationships (OR 5 1.2, 95% CI 1.0-1.5; p 5 0.08; data not shown). In the reverse comparison, first-degree adult relatives of pediatric cancer probands also have a very modest overall risk for developing any type of cancer between the ages of 19 and 79 (OR 5 1.2, 95% CI 1.1-1.3; p < 0.001; data not shown).
As noted above, LFS is associated with significantly increased risk of developing several types of early-onset cancers. Although first-degree relatives of pediatric cases in our cohort were found to have a minimally increased risk for developing adult-onset cancer (ages 19-79), when they do develop cancer as an adult they appear more likely to be diagnosed with an LFS-related cancer (OR 5 1.7, 95% CI 1.3-2.1; p < 10 23 ), although the confidence interval overlaps with that of non-LFS tumors diagnosed before age 56 (OR 5 1.3, 95% CI 1.1-1.5; p < 0.01) ( Table 4 ). The increased risk of LFS-related cancers was more pronounced in adult relatives (OR 5 2.2, 95% CI 1.4-3.5; p < 10
) of very young probands diagnosed with any cancer before age 5. In families of pediatric probands diagnosed specifically with CNS tumors or soft tissue sarcomas, their first-degree adult relatives exhibited an increased risk of LFS-spectrum cancers compared to adult relatives diagnosed with tumors not in the LFS spectrum. Although the number of probands subsequently diagnosed with additional primary cancers in childhood or as adults was small, there was suggestive evidence that their relatives may be at somewhat greater risk of earlyonset LFS-spectrum cancers (OR 5 2.5, 95% CI 1.1-5.6; p 5 0.03, data not shown).
As early-onset breast cancer occurs more frequently than other LFS-spectrum cancers we examined risk of breast cancer (diagnosed before age 56) in relatives of pediatric probands. A nonstatistically significant 1.2-fold risk was observed in first-degree family members (OR 5 1.2, 95% CI 1.0-1.5, p 5 0.13; data not shown). If adult relatives with early-onset breast tumors (a subset who potentially carry non-TP53 gene mutations, e.g., BRCA1 or BRCA2) are excluded from LFS-related cancers, the increased risk to firstdegree adult relatives of pediatric probands is threefold (OR 5 3.0, 95% CI 1.9-4.5; p < 10
26
), whereas increased risk of non-LFS tumors (excluding postmenopausal breast) is similar to non-LFS tumors overall (OR 5 1.3, 95% CI 1.1-1.6; p < 0.01, data not shown).
When restricted to non-LFS spectrum tumors only, increased risk of childhood cancer in relatives of pediatric probands (first-degree: OR 5 2.1, 95% CI 1.2-4.0, p 5 0.02; second-degree: OR 5 2.4, 95% CI 1.2-4.8, p 5 0.01; data not shown) was consistent with a twofold increased risk of any childhood cancer in first-degree relatives of pediatric probands (any cancer site) in Table 2 or 1.8-fold increased risk in second-degree relatives in Table 3 . Unlike cancers diagnosed in adult relatives of childhood patients, which are more likely to be LFS-spectrum tumors, increased risk of pediatric cancer in family members of childhood patients appears to be independent of LFS-spectrum tumors.
Given our finding that first-degree adult relatives of pediatric cancer cases are at increased risk of early-onset cancers in the LFS spectrum (Table 4) , we identified 36 multigeneration UPDB families of pediatric cancer cases in which an excess of tumors were diagnosed in the pedigree (FSIR p < 10
24
) suggesting a possible underlying diagnosis of LFS. Two examples of trimmed Utah pedigrees containing at least one pediatric proband and a greater than expected number of LFS-spectrum cancers among their relatives are shown in Figures 1 and 2 . Figure 1 shows the pedigree of a family with a history of Li-Fraumeni cancers seen in the Huntsman Cancer Institute's cancer genetics clinic with highly transmitted disease in which cancers occur in each generation. Figure 2 is an extended pedigree identified in the UPDB as having an excess of LFS-type tumors compared to the number expected in the population, which may harbor a less-penetrant genetic susceptibility in which cancers do not occur in each generation of the pedigree. This second family is not known to have been previously referred for genetic testing.
Discussion
This population-based study assesses cancer risk in relatives of pediatric cancer cases diagnosed in Utah over a more than Epidemiology 40-year period. We observed a general trend of increased familial risk of childhood cancer overall in relatives of pediatric probands who had cancer (any site) or who had a more commonly diagnosed cancer (leukemia, brain and bone tumors). A notable exception is the lack of elevated familial risk in probands diagnosed with lymphoma, the third largest ICCC-3 group in terms of number of cases. For less-often diagnosed childhood cancers (neuroblastomas, germ cell tumors, renal tumors, retinoblastomas and hepatic tumors) results are imprecise; however, there is a suggestion that relatives of probands with neuroblastomas are at elevated risk for childhood cancer. Importantly, our study provides support that childhood cancer risk in relatives (primarily siblings) is especially pronounced when the proband is diagnosed at an early age. The risk of childhood and adult tumors in first-degree relatives of pediatric probands has been examined in a number of registry-and survey-based studies that have reported elevated risks in siblings. [2] [3] [4] [5] 15 However, few large investigations have explored familial risk in relatives beyond first-degree, a strength of our study. In Swedish childhood cancer patients 18 years or younger, researchers examined the incidence of childhood and adult tumors across tumor sites in families using family history obtained through questionnaires and Epidemiology registry data, 16 observing the incidence of childhood tumors among first-to third-degree relatives was 2.5-fold higher than expected; they reported that 14 of 194 (7%) childhood cancer patients also had a first-through third-degree relative with a childhood tumor. In our investigation of 4,482 pediatric patients with linked genealogy and cancer data, a somewhat lower proportion of cases (215 subjects or 5%) had a relative (first-through third-degree) with a childhood tumor. In the Nationwide Swedish Family-Cancer Database, in which children born in 1932 and later are registered with their biological parents as families and subsequently linked to cancer records, the highest familial risks of cancer (diagnosed from birth to age 80) were seen in offspring of parents who were diagnosed at an early age. 17 Previous investigations of familial risk in pediatric probands have generally been confined to specific cancer sites. Increased site-specific cancer risks (central nervous system) among relatives of children with lymphoma 18 and soft tissue sarcoma (cervix and stomach) have been reported, 19 as well as cancer incidence among parents of children with solid tumors. 20 In these studies, family histories were obtained from self-reports confirmed by medical records where available. Although we did not observe elevated cancer risk in relatives of probands with lymphoma, it is possible that tumors in specific tissues may cluster in their families. Relative risk of sarcomas in relatives of pediatric and adult sarcoma probands has been examined using the UPDB. A strong familiarity among complex genotype sarcomas independent from known cancer predisposition syndromes was identified. 21 To date, LFS has been considered a very rare syndrome. However, the association between pediatric cancers and LFSrelated cancers demonstrated in our study may indicate that this condition is more common than previously thought or that there are other genetic pathways that result in a similar cancer spectrum. A recent study that involved careful review of medical and family history by a genetic counselor found that up to 29% of children with cancer meet current guidelines for further genetic evaluation. The majority of children (61%) met criteria for cancer genetics evaluation based on additional FHC. 1 Prior studies have also noted greater magnitude of risks in relatives of children diagnosed with cancers within the LFS spectrum, suggesting that this syndrome may drive some of the familial clustering. 6 However, Searles Nielsen et al. found little evidence to support a relationship between children with brain tumors and family history of brain or other cancers in an international case-control study.
22 Surprisingly, we found that 2% of our 4,482 pediatric probands with family relationships in the UPDB met the current Chompret criteria for LFS. 7, 23 We observed more generally that 542 cases (excluding cancers associated with other hereditary syndromes such as retinoblastoma) of 4,482 pediatric probands (12%) had relatives diagnosed with an LFStype tumor including both first-degree family members as well as more distant relations (second-or third-degree).
Our study supports that a higher percentage of pediatric cancers appear to be related to hereditary syndromes than the often quoted 5-10% risk in adults for cancer due to inherited syndromes. 1 It should be noted that genetic testing has not been performed to confirm whether these families have mutations in the TP53 gene. Therefore, we cannot report the true incidence of LFS-associated TP53 mutations in this unselected pediatric cancer population. Nevertheless, it is noteworthy that we observed such a high rate of families meeting the Chompret criteria for LFS testing based on pediatric probands. Because of the rarity of de novo childhood cancers and limited screening options, there are no recommendations other than routine pediatric visits for screening of pediatric cancer in children. However, recent studies in LFS suggest that aggressive screening approaches for early cancer surveillance may help to improve early cancer detection and survival in this high-risk population of patients. 24 Continued research on the role of LFS in childhood cancers and optimal strategies for identifying those at risk is needed to optimize benefit from early targeted cancer surveillance. As follow-up to our findings, planned sequencing studies of pediatric cancers are underway.
The strengths of our study include a unique genealogical and medical database collected without bias. The UPDB is linked to statewide vital records and a comprehensive SEER registry in which cancer history of close and more distantly related family members for more than 40 years has been determined without reliance on self-reported data. Utah is represented by a relatively residentially stable population and the highest total fertility rate in the nation, with long-term followup available for both pediatric cancer cases and matched randomly selected controls. Using the UPDB, we are now investigating prognosis in pediatric cases with FHC compared to cases without FHC. In a clinic cohort from Stanford University (N 5 263), Eichstadt et al. reported that pediatric cancer patients with positive FHC appeared to have a higher risk of relapse compared to those without FHC, and patients with a first-degree relative with cancer had an increased risk for death compared to first-degree relatives without cancer. 25 Using the current pediatric cohort assembled in the UPDB, similar types of studies now can be replicated with much larger sample sizes of nearly 4,500 cases with linked genealogy data.
As all relatives of probands were systematically included in the analysis, in families that contained multiple pediatric cancer patients (e.g., an affected sibling pair) each case was included as a proband and risk among all siblings of each case calculated separately. We acknowledge that this may lead to an ascertainment bias. However, we believe that any such bias is minimal as diagnoses of pediatric cases were obtained from a comprehensive, statewide registry with near complete ascertainment. We acknowledge that the cases and controls linked to UPDB genealogies used to assess cancer risk in relatives may differ from subjects without pedigree information; individuals that link to pedigrees are more likely to be born in Utah and to relocate outside of Utah less often, which may result in a potential for bias due to differential attrition. We did not adjust for multiple comparisons and present nominal p-values for specific study hypotheses, as we performed a limited number of analyses in pediatric patient subgroups. Our observations of increased risk in relatives of pediatric probands overall and in very young probands were significant at the 0.001 level and unlikely to represent chance findings.
We report that children with a pediatric cancer have an increased risk for positive FHC compared to populationbased controls than adults with cancer, and that this cancer risk is more pronounced in pediatric relatives. These findings have potential clinical implications that merit careful consideration. In particular, we observed a highly significant, near quadrupling of risk of a childhood cancer diagnosis at any tumor site in siblings of probands diagnosed before age 5. This risk is independent of LFS-spectrum tumors and extends beyond first-degree relatives, supporting the hypothesis that earlier age of onset may indicate a greater genetic contribution to cancer risk in these families. Although relatively few databases exist worldwide with features comparable to the UPDB to perform a similar study, future replication is important to validate our findings and those of other research groups in a variety of settings.
On the basis of our findings, we recommend that a threegeneration family history be collected and routinely updated for all pediatric cancer patients-even after the pediatric patients have completed their treatment. Family members (children and adults) of children presenting with earlier than average onset for their cancer type or with a positive FHC of early-onset adult cancers or multiple adult cancers should be considered for referral for genetic counseling. Although the annual incidence of childhood cancer in the United States is rare 26 and poses a very low absolute risk in families, parents of children diagnosed with an early childhood cancer (before age 5) with a positive FHC should be cautiously advised of the potential for increased risk to other children in the family, even in the absence of an identified genetic syndrome such as LFS.
